Regulation of purine nucleotide synthesis in human B lymphoblasts with both hypoxanthine-guanine phosphoribosyltransferase deficiency and phosphoribosylpyrophosphate synthetase superactivity.
Human B lymphoblast lines severely deficient in hypoxanthine-guanine phosphoribosyltransferase (HGPRT) were selected for resistance to 6-thioguanine from cloned normal and phosphoribosylpyrophosphate (PP-Rib-P) synthetase-superactive cell lines and were compared with their respective parental cell lines with regard to growth and PP-Rib-P and purine nucleotide metabolism. During blockade of purine synthesis de novo with 6-methylthioinosine or aminopterin, inhibition of growth of all HGPRT-deficient cell lines was refractory to addition of Ade at concentrations which restored substantial growth to parental cell lines. Ade-resistant inhibition of growth of parental lines by 6-methylthioinosine, however, occurred during Ado deaminase inhibition. Insufficient generation of IMP (and ultimately guanylates) to support growth of lymphoblasts lacking HGPRT activity and blocked in purine synthesis de novo best explained these findings, implying that a major route of interconversion of AMP to IMP involves the reaction sequence: AMP----Ado----Ino----Hyp----IMP. PP-Rib-P generation and purine nucleoside triphosphate pools were unchanged by introduction of HGPRT deficiency into normal lymphoblast lines, in agreement with the view that accelerated purine synthesis de novo in this deficiency results from increased availability of PP-Rib-P for the pathway. Cell lines with dual enzyme defects did not differ from PP-Rib-P synthetase-superactive parental lines in rates of PP-Rib-P and purine synthesis despite 5-6-fold increases in PP-Rib-P concentrations, excretion of nearly 50% of newly synthesized purines, and diminished GTP concentrations. Fixed rates of purine synthesis de novo in PP-Rib-P synthetase-superactive cells appeared to reflect saturation of the rate-limiting amidophosphoribosyltransferase reaction for PP-Rib-P. In combination with accelerated purine excretion, increased channeling of newly formed purines into adenylates, and impaired conversion of AMP to IMP, fixed rates of purine synthesis de novo may condition cell lines with defects in HGPRT and PP-Rib-P synthetase to depletion of GTP with consequent growth retardation.